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(57) Abstract : A differential gear device for vehicle, 
wherein an internal gear (4) and a sun gear (5) are dis- 
posed rotatably about the rotating axis (L) in a hous- 
ing (1) drivingly rotated about a rotating axis (L) at 
one end side and the other end side, first gear parts 
(61) and second gear parts (62) having the different 
numbers of teeth are formed at one end parts and the 
other end parts of planetary gears (6), and the first gear 
parts (61) are meshed with the internal gear part (42) 
of the internal gear (4) and the second gear parts (62) 
are meshed with the external gear part (5 1) of the sun 
gear (5). 

(57)®fi: EHEtteL**i0t LTEMEBIt 

\zit % warn* txmums t a 
LTiEUteRjfisiciaitSo mmmmeo-^t 

teagSP^lcli, Mk*<£lM=Hft*£i**fi|K 

m mm® & i & ftmm*<»tomm&4 zizm 



# Reg} PCT/PTC 12 OCT200^ 

WO 03/089811 Al lilllM! II t II III III !l III 1 1 1 1 1 li 1 1 1 1 1 1 1 1 II 1 1 1 II 1 ill 



WO 03/089811 ^ W? PCT/JP03/04936 

1 

W M m 

tC^tTSHIllBHEra (#M¥9 - 1 1 2 6 5 . 

- © ftn* i MUM^-ft $ *t mte prti i-SH« $ thtcxmw t . ±iart#* t 



WO 03/089811 VI PCT/JP03/04936 

2 ■ 

Dl~D4^m D1/D3^D 2/D 4*5^^5 i 5 fcfK^Utt> J: 
< N D l / /D3<D2/D4^3ti-§J:5ra^b'C , biV\ 

% 51 * IBSfei" 5 * & ©TBtB 

^SflFfBfcHJtSftWS. 2 3 &T/3r^ D 73 <D^F*3^®^«s ft 1 > 



WO 03/089811 




PCT/JP03/04936 



*fc&2 l©l*|g&©JgS&2 2fl8fcW\ rt#*4*s-t©«i3»SrlEltettlftLi:— » 

§5) fctt, @^rtffiO^W-t-5^^tH«i5 4 l#JBjjfe£*LTV*S._ 
ffl»4 1©rtJIIWtett % P3lf^tr^-r^W^7 2^^7^^IC£oT 
®te*fBtoi^$;h/C^S„ ftttgtMM l&OTfM#7 2 14, 7 3 

4r#l/rjaE*B2 2^ftfeLTV>S 0 7 2 ©F*iJi®lU4, ±EJIl 

£*HB) 14, 17 t 7 4 ^tlt W 7 2 Ltfc !) , Z$>\^Tm 
#7 2Wy^>t 7 3^UTJS§P2 2tegs»LW5 0 ;fc|§1t*5©«® 

14, ^:©lH]^tt^L^lR]^151^®)^l-^o-CV>^ 0 ;*:|»#*5©*M9®fc:tt* 
«tl#*^ri-5^-**:«P5 1 «/££ftW5 0 -©M$^5 114, 
StefrlRlSrlfc^ ^S^-vK JEE^, SI*v^^©#*:»5E^rt#*SP4 2 tl^ 

V^. *»#:*5©rtJSSiK:H\ ±|5m2ttJ^^-M^^7 P 9^>'^^(- 

_L1B3^ !J 2{B!|©$$®{::14, R«?:W^3 

ws. ^©5e«n»3 114, ^(D^m^m^nmh t-^^xBnbfix^^> 0 

i©3fc*®fci4, m^H^L m^slt (ro^S^ffi-ea 
6 o) ©01 HJtfgftL 3 2 ^^*p 3 1 ©JB^fl^MWfcBIIfcjfcSifcTV^. 
IS 2 fcSH" <t 5 1-, 01TO7L3 2©l*tfI14, S»»3 1 Off* i 9 ^ftl^RS 



WO 03/089811 Wfj PCT/JP03/04936 

4 

1 JS*?L 3 2 ©Jis«U:W\ H 2 flJUKL 3 3 #*©*M*SrJ(5 1 ifc*7L 3 2 ©HH i . 
-S**-C^§nTVNS. * 2 JR£?L 3 3 Ort&ttu f! 1 lfc£?L 3 2 ©!*!#£ 

lfc£7L3 3©Mte. 3d** 3 1 ©rt^®d^^WfU^MJk*ttW5. 

±|BM«6«, *©-«&» (Bl©fijfi!») fcjg 1***6 l«J#£fts 
fltfffl!tz:£2**tt6 2*safcfc$;ftW3. iltWBlll, ^lIfc&?L3 2 
fcil£££fc*^$*vci8«K fgiJfc#JL3 2©^©Wttttfcfcv v Crt**4 

©rt#*«S4 2 fcl^ot^S. ^2#*§P6 2 ft. &2IR&5L3 3tZl|lHeg 

tvc*5 9, ^2iR^?L3 3©rtiW©l8ifc&fc::l3V^T;fc|g*:*5©^* 

©Mas ^573^ LT3SM#* 6 § *U 56S*:* 6 a> b f*IT» 4 s. 
lfcfc»**5fc<M£*v5. H©*g\ rt#*4Rt;*W5», ^m#*6 

f5h Jt©i<E#fcj£&Tt£ttlertBl-S. 
$ 1 #M$ 6 1 2 6 2itt, -tft-ettrt*** 4 2 XtJtfHMtSB 5 

&3.Wzmjjft-?hZ>M&fo%, !^-©#<:^7c^^L-CV>5 0 Hl#*SB6l 

^W«P5 1 N 011»2i5 6 1 WIS 2***6 2C*t»**^Nl, N 
2, N3, N4itSh 
N1>N2, N3>N4 

N1/N3=N2/N4 
j&Sfifc&l-SJ: 5fc % ^#fcNl~N4aS£©b*VtV^ e #***4 2, 

5 1, 6 1, 6 2 0^^-«l^i s P-^fe5^^ rt«4 2(Df 
y fP)ft ($if$Hi6 1 fc©#*^-VMf s^R^) IrDUU W*^5 1 
©tTyfRg 2f*g|i6 2 ^©tg^-B-V^^R^) SrD2tU 
$^6 1©t'yf-BI (rt*»4 2£©»®#-^t>^R#) ?:D3i:U H 



WO 03/089811 '^F PCT/JP03/04936 

5. 

2#|£g&6 2 ©If yfRS 0Mfr*SB 5 1 t ©«*£"V> tTy^BS) ZD 4 b1r 

D i>D 2, D 3 >D 4 
D1/D3=D 2/D4 

BSD 1, D 2., D 3, D4tt, 
D1/D3>D2/D4 

D l/D 3 <D 2/D4 

©fc-frfcWu rt#*4fcfi3t$^SlHl*5h^^^*»W5lceai*ii/SlEl<Bh 

*iaxf»2lMc«6 1, 6 2<DtoZ*i%fo&EWzMjjfoKi**x^ze>'*s 
rt«W4 2 i^l#M6 1 o«^v^C:±oTilitt6 K»4t5^7 
* ^©f^^t, *MMtfP5 1 ir^2#*^6 2t©«^Haotil 

*M^S(f3ii"5 i 5 ^ !7 v 5 ^ 2 tfleltiilHtt £ ftfc t , 6 fcflUB?- 

3*7* V#fcJ:D»S»6©£«&i5as!7y$/*7 6 N rt#*4©*ttSSSffi» 
4 lM!7y'>t7 3*^U-Cj£a52 2 fcjf Ltttt <bft3 i 5 ^ ^lM2 

#m$P6l, 6 2©^tb^dSj£*e)tiTV>5o £>1§k tftfcttigf^ ass** 
6 y T 3 KifLttttS J: 5 ft* 7* h 6 £ 5 fcs 

Hi, *2tME*B6i, 5 2©;fe£*v#6J«rj£8>T'feJ:v\ *r©#£fc:fi^ 

1-5©* s M*bv\ 



WO 03/089811 




PCT/JP03/04936 



1M^2M§B6 2©#try^R&&ffi£fc3ft1"5-fcfc*!K hW** 

y ^ 7 3 &^LT/^^^2©J&£&2 2 fc#L#tt&*b*o iot^ ^tt)0 
JEBfrfctt, ilf$6irtt*4i:©^ Rtm#:iM^?^^2 i:©^g^^: 
^*^^ft:ktftJ^g#l;a s $§£-f 5o ^tU-£oT N aEftlHHKSrWIRi-S^i:* 
•etS. *>*2M£x f|i#*fflJ6 l iH2lMttlJ6 2 fe©SSh/*Sl4:IBI— *I^Jlc 
ilf$^6 b;fj©{ftE#lR]ifg2 #*SB6 2fc:£C 

tc&, «*"C«R^Ift*»^riBJ--K:LTi3 9, *©JB*»tt©£v^ 1#* 

6 l©tf y^R«D3as&2|MC«|S6 2 © fcTy^R&J: 9 *«fcfcoTV»5. 
U£>U f!l^^01s m2#M©^^^-^^S l t>®<-1"^-^^«t 9. 
D1/D3>D 2/D4XSD1/D 3 <D 2/D 4 t V> 5 *#*l(tfc Loo N 



WO 03/089811 




PCT/JP03/04936 



WO 03/089811 



8 



PCT/JP03/04936 



it * <d m m 

2 . _LfEF«*© fc>^R»D 1 i L> ±K*JH#*© fc>?-R#&D 2 £ U 
D1/D3^D2/D4 #jfcSCl-3 - £ 1 |CB«©*W^J6 

3. ±Wl:©fs/fRMDl i:U±13^#*©ify^R#SrD2 i:U 
Dl/D3<D2/D4^Sr-r5-iSr#1ti:-rS^«l fcfB*©*PWBJI 

4. ±|3^l#*:|fPC9t'y^R@^±E^2#W©t 0 iy^P3#i'9^^< Ufc 

JLIKBStt* 0>f& 1,12 © tT yfRi^^tlD 3 , D 4 £ Lfc $ , 

D1/D3^D2/D4 MaTTS - i £#!M££1"5ff #^4 tefB«t©*MfflSS 

6. ±|5rt#*<7)t 0 y^R^SrDl iU ±fB*»#*© t°y^R#SrD 2 fcU 
D 1/D3<D 2/D4^Sli--5^i:Sr^mt-r5lf*^4^|Bm©SMffi^ 

7. ±E^i#W^ t °5 / ^R ; S^-t^ 2 * : * : ^ cDe ^^ |:i3@J:!:,/J ^ < Lfc 



WO 03/089811 PCT/JP03/04936 

9 ' 

_hlB5£MT«£>lfl 1 , ft 2 tT yfRS^ttlW 3 , D 4 i Lfc i # , 

D1/D3^D2/D4 5 ^ t 7 ©WftwWJlfB* 

D1/D3<D2/D4 flS/jfcS:1-5 - £ MitSffM 7 ©Wf fri^lBife 



WO 03/089811 




PCT/JP03/04936 



1/3 



% 1 



1 



INTERNA' 



SEARCH REPORT 



BB rtUpypro 1 2 oct 200i 

"^KaUonaj application No. 



i application ] 
PCT/JP03/04936 



CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 F16H48/10 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 F16H48/10 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to daim No. 


X 


JP 3-168448 A (Hitachi Powdered Metals Co., 
Ltd.), 

22 July, 1991 (22.07.91), 
Fig. 1 

(Family: none) 


1-6 


X 


JP 5-052240 A (Kubota Corp.), 
02 March, 1993 (02.03.93), 
Fig. 2 

(Family: none) 


1-3,7-9 


X 


JP 63-047539 A (Mitsubishi Heavy Industries, 
Ltd. ) , 

29 February, 1988 (29.02.88), 
Fig. 2 

(Family: none) 


1-3,7-9 



p<"| Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of dted documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
M E" earlier document but published on or after the international filing 

date 

U V document which may throw doubts on priority claim(s) or which is 
dted to establish the publication date of another citation or other 
spedal reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

M P" document published prior to the international filing date but later 



T later document published after the international filing date or 
priority date and not in conflict with the application but dted to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"V document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
02 July, 2003 (02.07.03) 


Date of mailing of the international search report 
15 July, 2003 (15.07.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 

Telephone No. ; 



Form PCT/ISA/210 (second sheet) (July 1998) 



BEST AVAILABLE COPY 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/04936 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 9-112657 A (Tochigi Fuji Sangyo Kabushiki 
Kaisha) , 

02 May, 1997 (02.05.97) 
(Family: none) 


1-9 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



mnm&% pct/jpo 3/049 35 



a. «noAi-s»vo^s immmHM d pc) ) 

Int. Cl 7 F16H48/10 



«*«rftofcft/MR»» (HKMWWWH (IPC) ) 
Int. C 1 f F 1 6H48/1 0 



B*BMBIBK&4I 1926-199 6¥ 

BttS&HftfflgrS&til 1971-200 3*f 

B#@S&J&S£rjfc2r$a 1994-200 3^ 

B*H2U8«3gSfti!!* 1 9 9 6-2 0 0 3¥ 









X 


jp 

0 7. 


3- 
2 2 


1 6 8 4 4 8 A (B±nMft&W&m±) 19 9 1. 

mim (77^y-*D 


1-6 


X 


J P 
0 2 


5- 
f&2 


0 5 2 240 A (flSS^Ifc^Ji?*) 1 9 9 3. 0 3. 
SI (7r5!J-«t) 


1-3. 7- 
9 


X 


JP 
0 2. 


6 3 
2 9 


-047539 A (HffiSHjIttcS^tfc) 1 9 8 8. 


1-3, 7- 
9 


A 


JP 


9- 


1 1 2 6 5 7 A (^Wi^^^i) 1 9 9 7. 


1-9 



0 cwofctefc^awsift-t^s. 



t>© 

rpj ffl&ffiUBfllh?, d»ofijte*t«>^SoK8ii45aJS 



rxj *fcB5i©*>aa0rci!>oT» 
r&j w-^y^h^r? y-xitt 



0 2. 0 7. 0 3 




Btrnmeft (i sa/jp) 

SHSSS-l 0 0-8 9 1 5 


Wflr*3£* m^hZmik) ^ 3 J 9 7 2 1 


JK (jig 1 

03-3581-1101 rtSft 3328 



&5SPCT/I SA/2 1 0 (&2-C-S?) (1 9 98^7^) 



BHm&Ntfir mmmm®* pct/jpo 3/049 3 6 












0 5. 02 (7r^ y-fcb) 





IH^PCT/I SA/2 1 0 (B2^-i*DiSSt) (1 9 9 8^7^) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US03/06544 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC(7) : B21B 19/16 

US CL : 166/380, 85.3, 309, 387. 72, 73; 285/382.7, 398 
According to International Patent Classification flPQ or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

U.S. : 166/380, 85.3, 309, 387, 72, 73, 187, 195, 206, 207, 212, 216, 217; 285/382.7, 398. 55, 388.1 



Documentation searched other than nurnmum documentation to the extent that such documents are included in the fields searched 
None 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
EAST 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 3 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 
A 
A 
A 
A 
A 
A 
A 
X 



US 6,405,761 Bl (SHBVflZU et al) 18 June 2002, see entire document 
US 5,971 ,443 A (NOEL et al) 26 October 1999, see entire document 
US 5,309,621 A (O'DONNELL et al) 10 May 1994, see entire document 
US 3,997,193 A (TSUDA et al) 14 December 1976, see entire document 
US 3,989,280 A (SCHWARZ) 02 November 1976, see entire document 
US 3,834,742 A (MCPHILLIPS) 10 September 1974, see entire document 
US 3,579,805 A (KAST) 25 May 1971 , see entire document 
US 2,647,847 A (BLACK et al) 04 August 1953, see entire document 
US 4,693,498 A (BLAUGH et al) 15 September 1987, see Fig. 2a and 2b. 



1-120 
1-120 
1-120 
1-120 
1-120 
1-120 
1-120 
1-120 
54 



Further documents are listed in the continuation of Box C. 



□ 



See patent family annex. 



* Special categories of cited documents: 

•A" document denning the general state of the art which is not considered to bo 
of particular relevance 

"E" earlier application or patent published on or after the international filing date 

"L" document which may throw doubts on priority clalmfe) or which is cited to 
establish the publication date of another citation or other special reason (as 
specified) 

•O" document referring to an oral disclosure, use, exhibition or other means 

" P" document published prior to the international filing dato but later than the 
priority date churned 



later document pubHsbed after the international filing date or priority 
date and not In conflict with the application but eked to understand the 
principle or theory underlying the invention 

document of particular relevance; the claimed Invention cannot be 
considered novel or cannot be considered to Involve an inventive step 
when the document Is taken alone 



document of particular relevance; the claimed Invention cannot be 
considered to involve an Inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the an 

document member of the same patent family 



Date of the actual completion of the international search 
30 July 2003 (30.07.2003) 



Date of mailing of the international search report 




Name and mailing address of the ISA/US 
Mail Stop PCT, Attn; 1SAJVS 
Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
Facsimile No. (703)305-3230 



Telephone No. (703)306-4180 



Form PCT/ISA/210 (second sheet) (July 1998) 



BEST AVAILABLE COPY 



